







Abun. 2007. Pengukuran Nilai Kecernaan Ransum yang Mengandung Limbah 
Udang Windu  Produk Fermentasi pada Ayam Petelur. Makalah Ilmiah. 
Universitas Padjajaran. Jatinangor.  
 
Adeola, O., and Walk C.L. 2013. Linking Ileal Digestible Phosphorus and Bone  
Mineralization in Broiler Chickens Fed Diets Supplemented with Phytase 
and Highly Soluble Calcium. Poult Sci. 92:2109-2117 
 
Al-Arif, M.A., T. Nurhajati., R. Sidik., M. Lamid., H. Setyono., dan W.P. 
Lokapinasari. 2016. Teknologi Pakan Hewan. Fakultas Kedokteran Hewan 
Universitas Airlangga: Surabaya. 
 
Amerah, A.M., and  V. Ravindran. 2009. Influence of Maize Particle Size and 
Microbial Phytase Supplementation On The Performance, Nutrient 
Utilization   and Digestive Tract Parameters Of Broiler Starters. Anim. Prod. 
Sci. 49:704-710 
 
Aminah, S., and W. Meikawati. 2016. Calcium Content and Flour of Poultry 
Eggshell with Acetic Acid Extraction. Teknologi Pakan . Universitas 
Muhammadiyah Semarang 
 
Aprilyana, K.T., E. Suprijatna, dan U. Atmomarsono. 2015. Pengaruh Penambahan 
Enzim Fitase pada Pakan dengan Level Protein Berbeda terhadap Retensi 
Nitrogen dan Penggunaan Protein Netto (PPN) Broiler. Laboratorium 
Ternak Unggas Fakultas Peternakan dan Pertanian. Universitas Diponegoro. 
Semarang: hal. 8. 
 
Azizah, R.N. 2018. Subtitusi Dedak Padi Berenzim Fitase pada Pakan Komersial 
Terhadap Persentase Berat Karkas dan Lemak Abdominal Broiler. [Skripsi]. 
Surabaya: Fakultas Kedokteran Hewan. Universitas Airlangga. 
 
Burgerhartstraat, S. 2003. Minerals in Animal and Human Nutrition (Second 
Edition). Elsevier science B.V.Amsterdam. 36-100 
 
Coulibaly, A., B. Kouakon., and J. Chen. 2011. Phytic Acid and Cereal Grains, 
Healthy or Harmful Ways to Reduce Phytic Acid in Cereal Grains and their 
Effects on Nutritional Quality. Am J. Plant Nutr Fertil Technol. 1: 1-22 
 
Cowieson, A. J., T. Acamovic., and M.R. Bedford. 2006. Phytic Acid and Phytase: 
Implications for Protein Utilization by Poultry. Poult Sci. 85: 878-885  
 





































       





Driver, J.P., G.M. Pesti, R.I. Bakalli, and H.M. EdwardsJr. 2005. Efeffects of 
Calcium and Nonphytate Phosphorus Concentrations on Phytase Efficacy in 
Broiler Chicks. Poultry Science 84: 1406-1417 
  
Estiasih, T. dan K. Ahmadi. (2009).Teknologi Pengolahan Pangan. Jakarta: PT. 
Bumi Aksara. Hal. 236-237. 
 
Estiasih, T. dan K. Ahmadi. 2012. Pembuatan Trigliserida Kaya Asam Lemak ω-3 
dari Minyak Hasil Samping Pengalengan Ikan Lemuru (Sardinella 
longiceps). Jurnal Teknologi Pertanian. 5(3): 116-128. 
 
Fadilah, R. 2004. Panduan Mengelola Peternakan Ayam Broiler Komersial. PT 
Agromedia Pustaka. Jakarta. 
 
Fadilah, R. dan Fatkhuroji. 2013. Memaksimalkan Produksi Ayam Ras Petelur. PT 
Agromedia Pustaka. Jakarta.  
 
Haris, W.S. 2004. Review: Fish Oil Suplementation : Evidence for Health Benefits, 
Clevalend Clinic J. of Medicine, 71(3):208-219 
 
Hasjidla, N.F., I. Cholissodin., dan A.W. Widodo. 2018. Optimasi Komposisi 
Pakan untuk Memenuhi Nutrisi Kebutuhan Ayam Petelur dengan Biaya 
Minimum Menggunakan Improved Particle Swarm Optimization (IPSO). 
Universitas Brawijaya. Jurnal Pengembangan Teknologi Informatika dan 
Imu Komputer. Vol. 2, No. 1, hlm 1-10 
 
Hendrix, G.C. 2010. Isa Brown Product Guide Alternative Production Systems. 
Institute de Selection Animale BV. Netherland. 
 
Hidayat, C., Sumiati., dan S. Iskandar. 2014. Respon Pertumbuhan Ayam lokal 
Sentul G- 3 terhadap Pakan Berkadar Dedak Tinggi yang Diberi 
Suplementasi Enzim Fitase dan ZnO. JITV. 19:193-202. 
 
Hidayat, C. 2016. Utilization of Phytase to Overcome Phytic Acid in Broiler Diet. 
Balai Penelitian Ternak. Wartazoa Vol. 26 No. 2, hlm 57-68 
 
Igbasan, F.A., O. Simon., G. Milksch., and K. Manner. 2000. Comparative Studies 
of The In vitroProperties of Phytases from Various Microbial Origins. Arch. 
Anim. Nutr., 53, hal. 353-373. 
 
Iraningrum, R. 2009. Kandungan Asam Fitat dan Kualitas Dedak Padi yang 
Disimpan dalam Keadaan Anaerob. Bogor: IPB Press. 
 
Greiner, R. and U. Konietzny. 2006. Phytase for Food Application. Food Technol 
Biotechnol. 44:125-140 
 





































       





Joong, K.Y., A. liavoga., K. Bagorogo., and M. Okot Kotber. 2000. Characterizing 
of Phytase from Bran and Various Wheat Cultivars. American Ass. J. of 
cereal chemists, Inc. 9:5-6 
 
Guide. 2005. Layer Isa Brown Management Genetic Co Box Meer Netherlands. EU 
 
Khalid, M.F., M. Hussain ., A.U. Rehman., M.A. Shahzad., M. Sharif., and Z.U. 
Rahman. 2013. Broiler Performance in Response to Phytate and 
Supplemented Phytase. Iran J Appl Anim Sci. 3:1-12. 
 
Khan, S.A., H.R. Chaudhry., Y.S. Butt., T. Jameel., and F. Ahmad. 2013. The Effect 
of Phytase Enzyme on the Performance of Broiler Flock. Poult. Sci. J. 1(2): 
117-125 
 
Lamid, M., A.F.E. Julita., and N.M.R. Widjaya. 2013. Inoculation Cellulolytic 
Bacteria Actinobacillus sp. of Rumen Production on Leaf Teak (Tectona 
grandis sp) Decrease Crude Fiber and Increase Crude Protein. J. Veteriner. 
Vol. 14 No. 3: 279-284 
 
Lamid, M., N.N.T Puspaningsing., dan O. Asmarani. 2014. Potensi Enzim Fitase 
Asal Bakteri Rumen (Actinobacillus sp dan Bacilluspumilus) terhadap 
Analisis SEM Terhadap Perubahan Struktur Permukaan Dedak Padi sebagai 
Pakan Ayam Pedaging. J. Veterinaria Medika. Vol. 7, No. 1 
 
Lasunte, I.M. 2018. Subtitusi Dedak Padi Berenzim Fitase dalam Pakan komersial 
Terhadap Pertambahan Berat Badan dan Konversi Pakan pada Ayam 
Pedaging. [Skripsi]. Surabaya: Fakultas Kedokteran Hewan. Universitas 
Airlangga. 
 
Lei, X.G and J.M. Porres. 2003. Phytase Enzymology, Applications and 
Biotechnology. Biotechnology Letters, 25, hal. 1787-1794. 
 
Lim, H.S., H. Namkung., J.S. Um., K.R. Kang., B.S. Kim., and I.K. Paik. 2001. The 
Effect of Phytase Supplementation on the Performance Broiler Chickens 
Feed Diets With Different Levels of Non-Phytase Phosphorus. Asian-Aust. 
J. Anim. Sci. 14 (2): 250-257. 
 
Lirob, H. 2018. Potensi Enzim Fitase pada Dedak Padi terhadap Kandungan Protein 
Kasar dan Abu. [Skripsi]. Surabaya: Fakultas Kedokteran Hewan. 
Universitas Airlangga. 
 
Liu, Bing-Land., A. Rafiq., T. Yew-Min., and R. Abdul. 1998. The Induction and 
Characterization of Phytase and Beyond. Enzyme and Microbial 
Technology Elsevier science. 22: 415-424 
 





































       





Liu, J.B., D.W. Chen, and O. Adeola. 2013. Phosphorus Digestibility Respone of 
Broiler Chickens to Dietary Calcium to Phosphorus Ratios. Poultry Science 
92: 1572-1578 
 
Lokapirnasari, W.P., A. Sinin., dan R. Bijanti. 2018. Penurunan Kadar Kolesterol 
pada Bloiler dengan Penambahan Minyak Ikan. Fakultas Kedokteran 
Hewan, Universitas Airlangga. Surabaya. 
 
Mittal, A., G. Singh., V. Goyal., A. Yadav., K.R. Aneja., S.K. Gautam., and N.K. 
Aggarwal. 2011. Isolation and Biochemical Characterization of Acido-
thermophilic Extracellular Phytase Producing Bacterial Strain for Potensial 
Application in Poultry Feed. Jundishapur J. Microbiol. 4: 273-282 
 
Noureddini, H. and J. Dang. 2009. Degradation of Phytates in Distillers’ Grains and 
Corn Gluten Feed by Aspergillus niger Phytase. Appl Biochem Biotechnol. 
159:11-23. 
 
Newman, R.E., W.L. Bryden., E. Fleck., J. Ashes., W.A. Buttemer., L.H. Storlien., 
and J.A. Downing. 2002. Dietary n-3 aand n-6 fatty acids alteravian 
metabolism: metabolism and abdominal fat deposition. Br. J. Nutr. 88: 11-
18 
 
Peacock, M. 2010. Calsium Metabolism in Health and Disease. Clinical Journal of 
the America Society of Neophrology, 5, 23-30. 
 
Perez, A.V., G. Picotto., A.R. Carpentien., M.A. Rivoira., M.E.P Lopez., and 
N.G.T. Talamoni. 2008. Minreview on regulation of intestinal calcium 
absorption. Digestion 77: 22-34. 
 
Putri, I. 2011. Pemberian Tepung Limbah Tempe Fermentasi Sebagai Subtitusi 
Jagung Terhadap Konsumsi dan Efisiensi Pakan Broiler Jantan [Skripsi]. 
Fakultas Kedokteran Hewan Universitas Airlangga. 
 
Rachmawati, D., P.P. Alyosha., dan S. Istiyanto. 2015. Penambahan Enzim Fitase 
pada Pakan Buatan Terhadap Efisiensi Pemanfaatan Pakan, Pertumbuhan 
dan Kelulusan Hidup Ikan Nila Merah Salin (Oreochromis niloticus). Jurnal 
of Agriculture Management and Technology. Vol. 4, No. 4. 150-158 
 
Rahman, M. 2013. Kadar Asam Fitat Dedak Fermentasi oleh Bakteri Penghasil 
Fitase Termostabil dari Sumber Air Panas Sulili Kabupaten Pinrang 
Provinsi Sulawesi Selatan. Skripsi. Makassar: Jurusan Biologi Fakultas 
Sains dan Teknologi Universitas Islam Negeri Alauddin Makassar. 
 
Rahmanto. 2012. Struktur Histologic Usus Harus dan Efisiensi Pakan Ayam 
Kampung dan Ayam Broiler. Skripsi. Universitas Negeri Jogyakarta  
 





































       





Rao, S.V.R., M.V.L.N. Raju., and M.R Reddy. 2006. Interaction between Dietary 
Calcium and Non-phyitate Phosphorus Levels on Growth Bone 
Mineralization and Mineral Excretion in Commercial broilers. Animal Feed 
Science and Technology. Vol. 131: 133-148 
 
Ravindran, V., W.L. Bryden, and E.T. Kornegay. 2006. Phytates: Occurrence, 
Biovailability and Implication in Poultry Nutrition. Poult. Avian Biol. Rev. 
6: 125-143 
 
Rusmana, D. 2007. Pengaruh Subtitusi Minyak Sawit oleh Minyak Ikan dan 
Suplementasi Vitamin E dalam Ransum Ayam Broiler Terhadap 
Performans. Jurnal Ilmu Ternak. Vol 7 (2): 101-106. 
 
Sahara, E., E. Raudhaty., dan F. Maharani. 2012. Performa Ayam Broiler dengan 
Penambahan Enzim Futase dalam Ransum. Jurnal Peternakan Sriwijaya. Vl. 
1 No. 1 
 
Sajidan, A., A. Farouk., R. Greiner., P. Jungblut., E.C. Muller., and R. Borriss. 
2004. Molecular and Physiological Characterization of A 3-Phytase from 
Soil Bacterium Klebsiella sp. ASRI. Applied Microbiology and 
Biotechnology, 65 : 110-118. 
 
Saraswati, T.R. 2017. The Calsium Absorption and Metabolism of Quail (Coturnix-
coturnix japonica). J. Buletin Anatomy and Physiology. Vol. 2 No. 2 
 
Selle, P. H., K.H. Huang., and W.I Muir. 2003. Effect Of Nutrient Specifications 
and Xylanase Plus Phytase Supplementation of Wheta Bared Diets on 
Growth Performance an Carcass Traits Of Broiler Chicks. Asian-Aust. J. 
Anim. Sci. 16 (10): 1501-1509 
 
Selle, P.H., D.C. Creswell., D.J. Cadogan., G.G. Patridge., and T. Scott. 2006. 
Phytase Supplementation of Wheat-based Broiler Diets Reduces 
Dependence on Meat and Bone-meal. J. Poult Sci. 43: 89-103 
 
Setiawati, D., B. Sukamto., dan H.I. Wahyuni. 2016. Deposisi P Tulang Ayam 
Broiler diberi Ransum dengan Penambahan Enzim Fitase pada Kadar 
Protein Berbeda. Universitas Diponegoro. Fakultas Peternakan dan 
Pertanian. 
 
Singh, B., and T. Satyanarayana., 2009, Characterization of HAP-Phytase from a 
Thermofhilic Mould Sporotrichum thermophile, Bioresource Technology, 
100 : 2046-2051. 
 
Suarsana, N., I. Dharmawan, I. Gorda, dan B.P. Priosoeryanto. 2011. Tepung tempe 
kaya isoflavon meningkatkan kadar kalsium, fosfor, dan estrogen plasma 
tikus betina normal. Journal Veteriner 12 (3): 229-234 





































       






Sukaryana, Y., U. Atmomarsono., D.V. Yunianto., dan E. Supriyatna., 2011. 
Peningkatan Nilai Kecernaan Protein Kasar dan Lemak Kasar Produk 
Fermentasi Campurn Bungkil Inti Sawit dan dedak Padi pada Broiler. JITP. 
1:167-172. 
 
Suprijatna, E., A. Umiyati., dan K. Ruhyat. 2008. Ilmu Dasar ternak Unggas. 
Jakarta: Penebar Swadaya. 14-16. 
 
Suseno, S.H., N.A.M Jacoeb., and Saraswati. 2014. Purification of Sardinella sp., 
Oil: Centrifugation and Bentonite Adsorbent. Journal of Food Science and 
Technology 6(1):60-67. 
 
Wahju, J. 2004. Ilmu Nutrisi Unggas Gadjah Mada Press. Yogyakarta 
 
Wahyuni, S, H.S. Suprapti., J. Wahyu., D. Sugandi., D.J. Samosir., N.R. Anwar., 
A.A. Mattjik., dan B. Tengenjaya. 2008. Implementasi Dedak Padi 
Terfermentasi oleh Aspergillus ficuum  dan Pengaruhnya terhadap Kualitas 
Ransum serta Performans Produksi Ayam Petelur. Fakultas Peternakan 
Universitas Padjajaran Kampus Jatinangor-Sumendang Bogor.  
 
Woyengo, T. A., W. Guenter., J.S. Sands., C.M. Nyachoti., and M.A. Mirza. 2008. 
Nutrient Utilisation and Performance Responses of Broilers Fed a Wheat-
based Diet Supplemented with Phytase and Xylanase Alone or in 
Combination. Anim Feed Sci Technol. 146:113-123. 
 
Woyengo, T.A., A.J. Cowieson., O. Adela., and C.M. Nyachoti. 2009. Ileal 
Digestibility and Endogenous Flow of Minerals and Amino Acids: 
Responses to Dietary Phytic Acid in Piglets. Br J Nutr. 102:428-433 
 
Woyengo, T.A., and C.M. Nyachoti. 2013. Review: Anti-nutritional Effects of 
Phytic Acid in Diets for Pig and Poultry Current Knowledge and Directions 
for Future Research. Can J. Anim Sci. 93:9-21 
 
Wu, P., J.C. Tian., C.E. Walker., and F.C. Wang. 2009. Determination of Phytic 
Acid in Cereals – A brief review. Int J. Food Sci Technol. 44: 1671-1676 
 
Yasin, I. 2010. Pencernaan Serat Kasar pada Unggas. Fakultas Peternakan Undaris 
Unggaran. 
 
Yao, M.Z., Y.H. Zhang., W.L. Lu., M.Q. Hu., W. Wang., dan A.H. Liang. 2011. 
Phytases: Crystal Structures, Protein Engineering and Potential 
Biotechnological Aplication. J. Applied Microbiol., 112, hal. 1-14. 
 





































       





Yulianti, E. 2012. Peningkatan Kualitas Dedak Padi Melalui Suplementasi 
Berbagai Level Enzim Thermophytase dan Suhu Pembuatan Pellet Sebagi 
Pakan Broiler. Artikel. Padang: Program Pascasarjana Universitas Andalas. 
 
Zyla, K., J. Korelski., S. swiatkiewicz., A. wikiera., M. Kujawski., J. Piironen., and 
D.R. Ledoux. 2000. Effect Of Phosphorylitic and Cell Wall-Degradinhg 
Enzymes on the Performance of Growing Broilers Fed Wheat-Based Diets 





























































       
              SKRIPSI                     KINERJA DEDAK PADI BERENZIM…                     DWI NOVITA PUTRI 
